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Since 1953 several hundred compounds have been screened for animal 
systemic activity in tests at the Livestock Insects Investigations Laboratory 
at Kerrville, Tex. Most of these compounds were obtained from commercial 
sources, but some were synthesized by chemists of the Division in their 
laboratory at Beltsville, Md. 


The methods used and some of the results obtained have been reported by 
several authors. Results of tests with dieldrin, aldrin, and lindane, and 
certain organophosphorus insecticides were presented by McGregor et al. (6) 
and (7). The procedures used and a generalized summary of the results of 
the screening tests up to 1956 were included in a review by McGregor and 
Bushland (5). These authors also tested other compounds, and the results of 
their unpublished work are included here. More recent modifications of the 
screening techniques and results with nine compounds were reported by 
Drummond (1). Results of tests with effective compounds have been reported 
by Drummond (2) and Drummond and Graham (3). Graham (4) has presented a 
detailed description of the methods used to evaluate the systemic effective- 
ness of compounds. 


Experimental Procedure 


During the first year of testing, chlorinated hydrocarbon insecticides 
were administered subcutaneously to guinea pigs, and 24 hours later attempts 
were made to infest the animals with newly hatched screw-worm larvae 
(Callitroga hominivorax (Cqrl.)). Ina few tests, guinea pigs were treated 
subcutaneously 4 hours after they were infested with screw-worms. Since 
1954 guinea pigs have been infested with screw-worm larvae 24 hours before 
they were treated, and oral administration has been used as well as the 
subcutaneous method. Beginning in 1955 starved stable flies (Stomoxys 
calcitrans (L.)) were also allowed to feed on the guinea pigs at various 
intervals after treatment. Beginning in 1956 nymphs of the lone star tick 
(Amblyomma americanum (L.)) were included. The standardized procedures used 
since that time are described below. 


1/ John Dreiss, Bobby Moore, Thomas Whetstone, and Stanley Ernst aided 
in conducting some of the tests, and Mrs. Ann H. Van Natta helped compile 
the data. 


The ventral areas of guinea pigs are shaved with small animal clippers. 
A small plastic cage is attached to each guinea pig with branding cement and 
tape. Ten starved nymphal lone star ticks are placed in each cage; the 
ticks usually attach quickly to the guinea pigs. Twenty-four hours later a | 
small wound is made on the hip of each guinea pig, and each wound is infested 
with approximately 50 newly hatched screw-worm larvae. Twenty-four hours 
after infestation the guinea pigs are treated with the compounds, usually 
formulated as 5% solutions in Tween-20 (polyoxyethylene sorbitan monolaurate). — 
For each compound one guinea pig is treated orally and another subcutaneously | 
at an initial dosage of 100 milligrams per kilogram, unless a lower dosage is 
indicated by information obtained from the supplier of the chemical. At 4 
and 24 hours after treatment starved stable flies are allowed to feed on the 
shaved areas of the guinea pigs. Those flies which feed are held in screen- 
wire cages for 24 hours to determine if they are affected by the blood they 
ingest. 


The guinea pigs are examined at various intervals after treatment to 
determine the effects of the compounds on them and the screw-worm larvae. 
If larvae are killed, the guinea pigs are reinfested with newly hatched 
larvae at 24-hour intervals to determine the duration of residual effects. 
About 3 days after the guinea pigs are treated, surviving nymphal ticks con 
plete engorgement and detach from the hosts. Mortality of ticks is checked 
at two intervals, during the engorging period and during the molting period. 
Those ticks which survive engorgement are held at a constant temperature of 
80° F. and a relative humidity of 80 percent. The engorged ticks are con- 
sidered dead when they fail to complete metamorphic development. 


If any of the arthropods or the guinea pigs are killed by the initial 
dose, successively lower doses are administered until the chemicals fail to 
kill the guinea pigs and/or fail to exhibit insecticidal effectiveness. 


Results and Discussion 


Results with 438 compounds used in these tests are summarized in table l. 
Of the compounds tested, 90 were systemically effective at dosages tolerated 
by guinea pigs; 36 were effective only at dosages lethal to guinea pigs; 
107 killed guinea pigs without being effective against arthropods; and 205 
were neither effective nor lethal. Those compounds which were effective, 
either at safe or lethal dosages for guinea pigs, are listed in table 2. 


The percentage (20.5%) of compounds effective as animal systemic insec- 
ticides is high for a screening program. This can be explained in part by 
the manner in which compounds were selected for testing. Because certain 
organophosphorus insecticides were found to be systemically effective in 
1955, a majority of the compounds tested since that time have been of this 
type. In addition, many chemicals have been sent to Kerrville specifically 
for testing in the screening program. Thus considerable bias has been 
introduced into the selection process. 


As the following tabulation indicates, there was considerable variation 
in the range of activity of compounds which were effective against arthropods 
at dosages tolerated by guinea pigs. 


By ie 


Compounds Effective Against—- Number of Compounds 


Screw-worms only -------------------- —- 36 
Screw-worms and stable flies ------— -—— 19 
Screw-worms, stable flies, and ticks --- 18 
Stable flies only --------------—-—- —- ll 
Ticks only ----------------------- 4 
Screw-worms and ticks ------—-------—— — 1 
Stable flies and ticks ----------------- 1 


The largest number of compounds, 74, was effective against screw-worms 
only, or against screw-worms and one or more of the other species as well. 
These results were obtained partly because early tests were conducted with 
guinea pigs infested only with screw-worms, and also because screw-worms are 
in continuous, intimate contact with the body fluids of the animals. Thus, 
low concentrations of insecticides in these fluids for even short periods 
can be effective. Lower numbers of compounds were effective against the 
other two arthropods--a total of 49 for stable flies, and 24 for ticks. 
Stable flies are fed at 4 and 24 hours after treatment, and because they 
feed quickly they ingest blood containing specific concentrations of insec- 
ticides that may be considerably less than the peak concentration. Ticks 
feed slowly and continuously and ingest blood containing all levels of 
insecticide, but since they take in small amounts at any one time they may 
not receive a toxic dose of a chemical that is in the blood for only a short 
period. 


Of the 90 compounds that were systemically effective against an arthropod 
at dosages tolerated by guinea pigs, 10 were also effective against one or 
more other arthropods at higher dosages lethal to guinea pigs (see table 2), 
and thus had a margin of safety with certain arthropods but not with others. 
Adequate margins of safety are necessary for an insecticide to be considered 
for widespread use. Compounds with a 10:1 margin, even though they must be 
administered at high dosages in order to kill arthropods, are more apt to 
have a practical value than compounds with a 2:1 margin, even though they 
are effective in minute concentrations. 
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Table 2.--Range of effective compounds tested as systemic insecticides, 
1953-1959. 


Effective at dosages lethal 
to guinea pigs against-- 
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Effective at dosages tolerated 
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Table 2.--Continued 


Effective at dosages tolerated Effective at dosages lethal 
Teen by guinea pigs against-- to guinea pigs against-- 
No. fi 
; Scerew- a Screw- Stable 
| worms Ticks worms flies 


198 x XK 

199 5€ 

200 Di 

201 x 

202 a4 

203 x 

212 x 2 

216 x 

PANG | x 

219 x x 

220 x x 

222 x 

22k 28 

CPM x x 
232 x x 
236 x 

238 x 

241 x x % 

242 x x 

243 x x 
24h x x a 
247 x 

249 x x 

250 x x x 

251 x x x 

253 X X x 

254 x 

25. x x x 
261 x 

262 x x 

266 x 

276 xX 

282 Xe 

283 x 

286 oe 

287 x 

288 a 

291 x 

296 x 

298 x 

300 x 

302 x 
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Table 2.—-Continued 


Effective at dosages tolerated | Effective at dosages lethal 
by guinea pigs against—- | to guinea pigs against-- 


Screw- | Stable | 
worms | flies | 


Screw- Stable 
worms flies 
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ANT Number Item Number 
38 154 
1Ey/ 153 
495 (Hercvles AC-4527) 22 
520 28h 
633 98 
653 277 
819 18 
904 68 
1000 38 
1009 109 
1436 (Hercules AC-4517) 23 
1492 39 
1506 (DDT) 99 
1716 (methoxychlor) 100 
1846 208 
1946 qv; 
4.225 (TDE) 96 
ALIL 279 
5796 43 
5813 45 
5904 278 
6109 110 
7848 280 
7849 233 
8641 282 
8642 210 
8924 Pals 
ren it) 283 
9735 (toxaphene) 54 
11799 72 
12180 Lb 
14250 (piperonyl butoxide) 427 
14797 404, 
15020 216 
15021 268 
15022 395 
15108 (parathion) 362 
15152 (heptachlor) 22 
15374 396 
15608 265 
15610 213 
15618 206 
15619 205 
15949 (aldrin) 76 
16087 (para-oxon) 24,6 
16225 (dieldrin) 7h 
16807 (lindane) 69 


TNDEX 


ENT Number item Number 


16947 (Squibb MC-8088) 
16977 

1703) (malathion) 
17035 (dicapthon) 
17082 (Perthane) 

17251 (endrin) 

17291 (schradan) 

17292 (methyl parathion) 
17295 (demeton) 

17470 (V-C 13) 

17484 (Hercules AC-L448) 
17588 (Geigy 22008) 
17763 (Stauffer T-1356) 
17798 (EPN) 

178hi 

17845 

17846 

17957 (Co-Ral) 

18567 

18596 (Geigy 338) 
18861 (Chlorthion) 
18862 (Bayer 21/116) 
19060 (Isolan) 

19134 

19196 (Bayer 21/200) 
19244 (isodrin) 

19507 (Diazinon) 

19536 

19763 (Dipterex) 

20218 (Hercules AC-1087) 
20309 

20499 

20500 

20502 

20657 

20665 

20666 

20667 

20668 

20692 

20695 

20696 (chlorbenside) 
20738 (DDVP) 

20739 

20740 

20742 

20743 


SNA 


ENT Number 


20744 
20757 
20758 
20764 
20766 
20771 
20772 
20776 
20777 
20779 
20780 
20781 


Item Number 


20852 (butonate) 


20873 
21198 
21332 
21426 
21563 
21564 
PSY 
21574 
21609 
21610 


21778 (Hercules AC-4046) 


21845 

21906 

21909 

22015 (Bayer 
22016 (Bayer 
22053 (Bayer 
22054 (Bayer 
22055 (Bayer 
22056 (Bayer 
22371 (Bayer 
22373 (Shell 
22376 (Shell 
22377 (Shell 
22734 (Bayer 
22738 (Bayer 
22743 (Bayer 
22748 (Bayer 
22751 (Bayer 


16450) 
16574) 
16644) 
16852) 
17035) 
17250) 
E~1981,) 
05-1835) 
52-RL-45) 
52-RL-71) 
24/96) 
25/131) 
L 14/40) 
R-1670) 
R-1827) 


22820 (Pirazinon) 
22821 (Geigy G-25039) 


22822 (Stauffer N-551-A) 
22823 (Stauffer 637-B) 
22824 (Stauffer 638-A) 
22825 (Stauffer N-743-A) 


22863 (Bayer E-2031) 


159 
274 
273 
161 
IES) 
27) 
271 
SHS, 
348 


Z\T Number 


22865 (Amer. Cyan. 12008) 
22866 (Amer. Cyan. 12009) 
22897 (Delnav) 

23233 (Guthion) 

23283 (Bayer 24/84) 

23284 (ronnel) 

23285 (Dow ET-15) 

23392 (Shell BAS-2653) 
23393 (StrelLl BAS-2774) 
23394 (Shell BAS-2801) 
23436 (Bayer 19596) 

23437 (Di-Syston) 

23438 (Bayer 18510) 

23439 (Bayer 19994) 

23440 (Bayer 18935) 

23441 (Bayer 19285) 

23442 (Bayer 20172) 

23443 (Bayer 20743) 

23445 (Bayer 18613) 

23446 (Bayer 19641) 

23447 (Hercules AC-426 A) 
23509 (Bayer 18780) 

23510 (Bayer 18781) 

23511 (Bayer 18786) 

23648 (Kelthane) 

23708 (Trithion) 

23737 (Tedion) 

23966 (Amer. Cyan. 12415) 
23967 (Amer. Cyan. 12433) 
23968 (Amer. Cyan. 12503) 
23969 (Sevin) 

23970 

23979 (Thiodan) 

23980 (Hercules AC-1986-E) 
24042 (phorate) 

24044 (Monsanto CP-8574) 
24105 (ethion) 

24398 (Hercules AC-3273) 
24399 (Hercules 2032) 
24415 (Monsanto CP-10502) 
24416 (Monsanto CP-10516) 
24466 (Dow ET-53) 

24467 (Dow ET-59) 

24468 (Dow ET-60) 

24469 (Dow ET-70) 

244,71 (Hercules AC-2118-E) 
24481 (Shell BAS-3423) 
24482 (Shell SD-3562) 
24501 (Bayer 23129) 


Pi ee 


Item Number 


310 
314 


aNT Number 


24535 
24,536 
24537 
24,538 
24,539 
24,540 
24541 
24542 


24585 (Hercules AC-3004-2) 


21,588 
24,626 
24,627 


Item Number 


24650 (dimethoate) 
24654 (Shell BAS-4092) 


24.664 
24,665 


24,680 (Dow ET-75) 
24681 (Dow ET-76) 
24682 (DOWCO-101) 
24683 (DOWCO-102) 
24,684 (DOWCO-103) 
24685 (DOWCO-101) 
24686 (DOWCO-105) 
24,687 (DOWCO-106) 
24,688 (DOVWCO-107) 
24689 (Bayer 23453) 
24690 (Carbide & Carbon 
D-21,68-65) 


24695 (Monsanto 
24704 


CP-7769) 


24715 (Shell BAS-4228) 
24716 (Shell BAS-4239) 
24717 (Shell BAS-4294,) 
24718 (Shell BAS-3899) 
24720 (Shell BAS-3955) 
24721 (Shell BAS-42/0) 
24723 (Geigy 24483) 


24,724 (Amer. Cyan. 12013) 


24729 (Hercules 


3895) 


24827 (DOWCO-109) 

24830 (Gene Chem. 3561) 
24831 (Gen. Chem. 3562) 
24832 (Gen. Chem. 3661) 
24833 (Gene Chem. 3707) 


24847 (Hercules 
24848 (Hercules 
24849 (Hercules 
24850 (Hercules 
24851 (Hercules 


AC=2975) 
AC-3874) 
AC-3947) 
AC-1,04,5) 
AC-4,051) 


ZNT Number 


24853 (Hercules 
24854 (Hercules 
24855 (Hercules 
24856 (Hercules 
24857 (Hercules 
24859 (Hercules 
24860 (Hercules 
24861 (Hercules 
24862 (Hercules 
24863 (Hercules 
24864 (Hercules 
24865 (Hercules 
24866 (Hercules 
24868 (Hercules 
24869 (Hercules 
24870 (Hercules 
24875 
24880 (Monsanto 
24909 
24910 
24911 
24912 
24913 
24914 
24915 
24916 
24917 


24940 (Bayer 24869) 
24941 (Bayer 2268)) 
24943 (Bayer 22893) 
24944 (Bayer 25198) 
24945 (Bayer 25141) 


24948 (Monsanto 
24949 (Monsanto 
24950 (Monsanto 
24951 (Monsanto 
24952 (Monsanto 
24953 (Monsanto 
24954 (Monsanto 


24967 (Gene Chem. 3582) 
24968 (Gene Chem 3583) 
24969 (Gen. Chem. 4072) 
24970 (Bayer 22408) 


24978 (Heyden-Newport 1652) 


24980 (Chipman 6200) 


24986 (Dition) 


24987 (Bayer E-1550) 


24988 (Dibrom) 


Item Number 
AC~4118) 290 
AC-4116) 40 
AC-4174) 270 
AC-4,219) 305 
AC~4,236) 41 
AC=4258) 1,35 
AC-4.270) 91 
AC-4,280) 143 
AC-4281) 328 
AC-4319) 269 
AC-4399) 25 
AC-4,525) 2h, 
AC=/,543 ) 1432 
WIS-2047) 316 
W1S-24,4,2) 312 
WIS-2559) 317 

41s 

CP-14957) 124 
185 

285 

187 

286 

163 

42 

156 

Ly 

179 

227 

222 

366 

377 

360 

CP-11903) 391 
CP-11549) 367 
CP-11901) 437 
CP-11447) 394 
CP-12376) 165 
CP-121,32) 250 
CP-13206) 1,22 
236 

220 

219 

361 

26h 

353 

371 

203 

232 

234 


24,990 (Shell SD-4457) 


= 18)= 


ENT Number 


Item Number 


24992 (Shell SD-4,360) 


24994, 
24995 


25022 (Monsanto CP-7768) 
25207 (Rahway 4442) 
25208 (Rahway 4223) 


25370 (Hercules 
25371 (Hercules 
25372 (Hercules 
25373 (Hercules 
25374 (Hercules 
25375 (Hercules 
25376 (Hercules 
25377 (Hercules 
25400 

25456 (Monsanto 


64,26) 


64,32) 
6433) 


CP-16226) 


25461 (Geigy Tinuvin P) 


25500 (Carbon & 
1085) 


Carbide 


25503 (Shell SD~224),) 
25506 (Amer. Cyan. 18706) 
25507 (Bayer 25142) 
25508 (Bayer 29709) 
25511 (Shell SD-5030) 
25512 (Shell SD-5090) 
25514 (Bayer 18779) 

25515 (phosphamidon) 


25520 (Montrose 
25528 (Stauffer 
25529 (Stauffer 
25530 (Stauffer 
25531 (Stauffer 
25532 (Stauffer 
25533 (Stauffer 
25534 (Stauffer 
25535 (Stauffer 
25536 (Stauffer 
25539 (Stauffer 


DTP) 
R-961) 
R-111,) 
R-1317) 
R-1366) 
R-1448) 
R-1632) 
R-1787) 
R-2371) 
R-2448) 
T-224,2) 


25540 (Bayer 29493) 
25541 (Bayer 29759) 
25554 (Geigy 30494) 
25555 (Geigy 27365) 
25557 (Geigy 24027) 


25562 


25568 (Bayer 24498) 

25570 (Shell SD-2359) 
25573 (Shell SD-4056) 
25574, (Shell SD-4148) 
25575 (Shell SD-4161) 


ENT Number 


25576 (Shell 


Item Number 


SD-5707) 


25585 (Geigy 28029) 
25593 (Geigy 30493) 
25599 (Methyl Trithion) 
25602 (Ruelene) 


25609 (Bayer 
25612 (Bayer 
25613 (Bayer 
25614 (Bayer 
25627 (Shell 
25631 (Shell 
25635 (Bayer 
25638 (Amer. 
25639 (Amer. 
25640 (Amer. 
25641 (Amer. 
25642 (Amer. 
25643 (Amer. 
25644 (Amer. 


25645 (Amer. * 


25646 (Amer. 
26092 (Nopco 


34,098) 
29952) 
30237) 
304,68) 
SD-4512) 
SD-6056) 
30911) 

Cyan. 23697) 
Cyan. 26095) 
Cyan. 26691) 
Cyan. 28865) 
Cyane 35217) 
Cyan. 35384) 
Cyan. 38023) 
Cyan. 38064) 
Cyan. 38106) 
NLZ) 


26209 (Maumee 3787) 


30043 
30070 
30088 
30100 
30104 
30207 
30254 
30298 
30299 
3068, 
30900 
30901 
30904, 
3008 
30917 
30920 
30922 
30923 
30924, 
30925 
30926 
30931 
30936 
30974, 
30975 
30988 


= jigy = 


255 
300 
303 
298 


“ENT Number 


31006 
31024 
31025 
31049 
31052 
31054 
31057 
31066 
31070 
31071 
31072 
31074 
31075 
31078 
31081 
31082 
31085 
31101 
31103 
31104 
31105 
31121 
31152 
31173 
31174 
BHU) 


Item Number 


136 
139 


ENT Number 


31176 
SHO) 
31178 
31179 
31180 
31190 
31193 
31204 
31206 
31208 
31263 
31265 
31275 
31282 
31296 
31298 
31303 
31304 
31305 
31309 
31312 
31316 
31319 
31320 
31353 
31357 


= 5072 


Item Number 
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